INTRODUCTION
Depression is one of the most prevalent mental health disorder worldwide [1] [2] [3] and will likely become the second largest reason for health illness globally by the year 2020 [4] . Only in the USA, several billions of cost is associated with depression disorders [5] . Antidepressant agents are primarily used to manage depression [6] . Although depression can be effectively treated with antidepressants, patient nonadherence to medication is a substantial barrier to treatment success in clinical practice [7, 8] . World Health Organization (WHO) has included depression to top 10 chronic disorders, which require medication adherence [9] . Some studies have revealed a significant positive effect of hospital admission on medication nonadherence [10] .
Medication adherence refers to a behavioral feature, which is altered with the passage of time. This change could be a function of the changing attitudes of patients towards prescribed medication [11] . Medication adherence is a component of a decision-making process, in which patients weigh their hesitations against the apparent benefits and make decisions about their medication [12] . During the last twenty years, a significant increase in the patient's decisionmaking authority has been observed [13, 14] .
Patients with depressive disorder have shown curiosity in improving their knowledge about treatment plans and taking part in treatment decisions [15, 16] . Contrary to this condition, psychiatrist-patient interaction is not enough for making suitable treatment decisions [17] . Studies have demonstrated that adherence, satisfaction, and clinical outcomes can be improved by the active participation of patients in decision-making for treatment of depression.
The pharmacist is one of the most accessible health-care professionals, mainly for outpatients suffering from various clinical abnormalities, such as asthma, diabetes, and depression [18] . Thus pharmacist has significant involvement in outpatient intervention, which subsequently helps in medication adherence and reduces hospital admissions [19, 20] . Pharmacist interventions involve patient counseling and education, mainly on medication adherence, clinical symptomology, treatment outcomes, and prescription modification. The educational materials comprise of audios, videos, and brochures. The interventions are generally performed through phone or in-person.
Various qualitative and quantitative studies have reported mixed findings of the effectiveness of pharmacist intervention toward the improved adherence to antidepressant medication and beneficial clinical outcome. For instance, patients who received pharmacist intervention showed better adherence to medication than the control group subjects [21] . Another publication reported the useful outcomes of pharmacist intervention for better adherence to medication used for depression [22] .
The objective of writing this review is to accumulate the old and recent studies (randomized controlled trials) on the effectiveness of pharmacist counseling on adherence to medication used for depression and clinical symptoms of depression among depressed outpatients. It was assumed that medication adherence and clinical symptoms of depression might be influenced by study protocols.
METHODS
To assess the effect of pharmacist intervention on the improvement of adherence to antidepressant medication and clinical symptoms of depression among outdoor depressive patients, a broad electronic literature search (published during last 20 years) was made using various databases including PubMed, Embase, and Scopus. For searching literature, various text words such as "pharmacist intervention", "adherence to medication used for depression", "quality of life" and "clinical symptoms of depression among outdoor depressive patients" were used. The inclusion criteria for this assessment were as follows: studies involving pharmacist intervention with an aim of getting improved adherence to medication and clinical symptoms of depression, controlled trials (both randomized and non-randomized) in the presence of a control group, and adult patients with confirmed condition of depression (≥ 17 years old), outdoor healthcare settings. Research publications published in only English language were included. The retrieved literature was validated for duplication, which if detected were excluded. As a result, 12 publications were identified and included for this review.
RESULTS AND DISCUSSION
Medication adherence is an indicator of two pharmaceutical terms, i.e. persistence and compliance. The former means medication use during the course of treatment [23] , while the latter term represents medication use with the instructed directions [24] . However, these two terms are used interchangeably.
Factors affecting adherence
Factors related to the patient, clinical setting, social behavior, and medication affect are involved in patient adherence. A variety of patient factors including patient beliefs, fear of addiction, and worries about the undesired effects affect adherence. Poor follow-up and patient illiteracy are the clinical factors causing non-adherence. Moreover, social factors such as poverty and poor social support also act as barriers to adherence. In addition, undesired effects and medication cost are the drug factors influencing adherence [25] [26] [27] [28] [29] [30] . Non-adherence results in disease recurrence augmented severity of depression and re-hospitalizations.
The factors affecting medication use include the probable undesired effects and the desired efficacy [31] . During the dosage regimen design of antidepressants, the prescriber should take care of the probable side effects, since the emergence of undesired effects influences the patient's confidence in the prescriber and medication [32] . Adherence was found to be independent of sociodemographics such as age and sex; however, poor psychological status, poverty, and excessive medicine prescription had a significant association with adherence [33] . Other authors correlated antidepressant compliance with race, age, and sex [34, 35] . Another study showed better adherence in females [36] . However, low-income females exhibited worse compliance [37, 38] . Thus, the fear of undesired effects or disease relapse as well as, the anxiety of becoming addicted and the increased expenses leads to medication nonadherence.
Measurement of adherence
According to literature, 30 -60 % of depressed patients do not exhibit adherence to antidepressant medication [39] . This prevalence of poor adherence is not lowered after introducing newer antidepressants having reduced side effects. The problem of noncompliance is not a serious issue for a large number of physicians. Regardless of the improved therapeutics, reduced undesired effects, treatment algorithms, and doing clinical practices according to the latest guidelines, different antidepressants show different efficacy [40] . This difference may be because of poor information.
Patient's awareness about medication side effects enhances adherence, thus patients can improve adherence by remembering the physician's advice [41] . Moreover, there could be a disagreement between what the physician instruct and what the patient remembers.
Averagely, patients with poor compliance discontinue medication use after only 43 days, notwithstanding positive response of medication. However, the emergence of side effects after 15 days of initiating medication use causes poor compliance, while non-compliance is seen after 20 days if a positive outcome is not experienced [42] . Thus the compliance can be assumed to be associated with the therapeutic outcomes.
According to a study on the beliefs of psychiatrists, the chronically depressive patients exhibit a low prevalence of non-adherence, i.e. 16 % in this study [34] . It is the usual perception that the depressed people who voluntarily visit the physician for consultation follow the prescription. Approximately 33 % of the depressed patients admit that they "very often" make mistake in taking medication. Factors involved in effective medication include the promising efficacy of the drug and a low number of pills per day. Adherence is improved by family and physician's support, emotional well-being, and the proposed positive outcome of medication. However, the prolonged duration of therapy adversely affects the adherence.
Barriers to adherence
According to a study, a majority (50 %) of the patients do not fully understand the physician's instructions on medication before leaving his clinic [43] . Moreover, low education level and healthcare accessibility badly influence treatment use [44] . It can be submitted that low social and cultural levels are the social and demographic factors that cause forgetfulness in medication causing non-adherence.
Antidepressant medication adherence with chronic comorbidities is complex [31] . The concomitant use of various drugs may result in unexpected side effects and low efficacy due to drug interaction causing non-compliance as well [31] . Additionally, improvement in somatic disorder symptoms is another aspect that results in the management of various psychological disorders such as depression. It is an established fact that depression is related to non-adherence and increased morbidity and mortality [45] , while antidepressant adherence reduces the threat of mortality [46] . Depression may cause an unlikely deficit of faith triggering therapeutic noncompliance for somatic disorders [47] . Prior to adopting a more intensive medication plan in depression, the assessment of adherence, compliance, and persistence is advised, since 50% of all the depressed patients for whom a second line medication is required are nonadherent.
Adherence improvement by healthcare providers
It is expected that improved response to treatment is associated with the prescription of better treatment, however, this must be remembered at the time of prescribing medication. Patients deserve to be informed of the medication efficacy, side effects, and interaction as well as of the lag time for therapeutic benefits. The poorer the antidepressant medication compliance, the worse is the outcome with more recurrences and increased cost [36] . Poor compliance may be caused by confusion or scarcity of medical information: Generally, patients do not continue treatment on feeling better, addiction and/or fear of the undesired effects. In view of all of the above, a physician should address all patient queries regarding drug treatment, rather patient should insist on seeking medical information.
A physician chooses medication on the basis of the severity of the disease as well as according to his/her perception. For instance, anxiety disorders are effectively treated with antidepressants. If the patient knows this fact, antidepressant use could be improved. Positive patient behavior towards antidepressants in the first month of their use could reduce early side effects [23] leading to adherence improvement, particularly persistence, though the prolonged consumption is not indicated.
Considering the benefits of adherence and their practical outcomes, adequate measurement of medication use is necessary, so that the collected information may be utilized to develop policies that solve this issue in the general public. It is difficult to measure the intervention effect on antidepressant medication in depressed patients with chronic comorbidities, and thus the effect is independent of the level of intervention complexity [48, 49] . The studies have reported no definite clues of which interventions may be useful.
However, due to the above-mentioned difficulties, the efforts to tackle this issue should not be abandoned, since non-adherence may lead to treatment failure of depression resulting in clinical, social and economic problems [50] . Thus, to improve adherence, healthcare providers such as pharmacist should implement suitable strategies, for instance, patient education, telephonic or in-person follow-up and providing medication.
Pharmacist intervention and antidepressant medication adherence
The findings of previous studies reflect an effective influence of pharmacist intervention on adherence to antidepressants medication in adult outpatients with depression. Table 1 -2 describes the adherence outcomes observed for both < 6 months and 6 months. The outcomes noted in 6-months study showed more variability in outcomes than that of observed in < 6 months study. Approximately 2.5 times more adherence to antidepressants medication was observed in the intervened group of depressed patients than the patients' group who were given usual pharmacist care only [20, 21, [51] [52] [53] [54] [55] [56] . The comparison groups did not show any significant difference in adherence in spite of differences in methodological characteristics (Table  1) . However, adherence is also affected by the outpatient clinical setting and location. As far as location is concerned, medication adherence was lower in the American outpatients than the Middle-Eastern outpatients, arguing potentially more effective intervention in the Middle-East studies [20, 53] . In the case of settings, profoundly higher adherence was noted in outpatient clinics than the primary care practice settings. Thus, it is critical to consider the influence of setting difference on pharmacist intervention, arguing the need for further studies. The differential effects of setting and location cannot be determined since both are the confounders. Similarly, the differential effects of pharmacist intervention on medication adherence cannot be easily correlated with other characteristics including study design and quality, intervention components, and adherence determinants, since the differences in these characteristics are small [21] . The documented studies were found to have a medium and high level of bias. To recognize the relationship between the risk of bias and effect size in the area, further studies are required. Additionally, all the educational materials including audios, videos, and brochures were found to have a promising effect on medication adherence in all studies [20] [21] [22] . The identified differences can be further explored in future studies. Moreover, the difference in the treatment outcomes could be due to several factors including setting difference, protocol differences in different population groups, factors associated with patients, intra-population variability, and the level of a system.
Pharmacist intervention and clinical symptoms of depression
In most of the reported studies, clinical outcome was demonstrated by documenting the level of depression symptoms. Regardless of different types of validated lists of symptom across the intervention studies to determine depression symptomology, only one of the 12 studies [63] documented profound influences of the intervention on depression symptomology. The findings from previous studies did not show any evidence whether clinical symptoms of depression were profoundly affected by pharmacist intervention. Both the usual care groups and intervention groups reflected the similar extent of improvement in clinical symptoms of depression from baseline in most studies [51, 56, 57, 59, 61] , except one which showed a substantial difference between the two groups after a follow-up of three months [62] . It proposes that substantial efficacy of antidepressant medication was achieved, and nine of 12 studies depicted profoundly improved medication adherence, but clinical symptoms of depression were not significantly improved as a result of about 6-month follow-up by pharmacist 64] .
The remaining two studies showed a positive clinical effect in the intervened patients [52, 58] . One of these two studies depicted better therapeutic outcome in the counseled patients, but there was a non-significant difference between the follow-up scores of the control and intervention group [58] . The other study did not contain a control group for comparison with intervention one (Table 2 ) [52] .
It is also evident from the literature that there was a more useful outcome of an intervention on clinical symptoms in studies with the longer follow-up period [19] . Thus studies with longer follow-up periods should be carried out in future to achieve long-term clinical outcomes in depressive patients being treated with antidepressants.
The collaborative care plans involving pharmacist and other healthcare professionals' intervention have also shown a positive effect on depression symptomology.
Remarkably, the clinical symptoms of the depressed patients were significantly improved when the studies were carried out under the consistent direction of the case manager trained in mental health. It argues that pharmacist intervention alone may be sufficient for improvement in medication adherence, but clinical improvement may also be achieved by coupling a pharmacist with a mental health case manager. However, such an outcome may be achieved by developing an interprofessional interaction. Otherwise, medication adherence and clinical symptomology may be more effectively improved if pharmacists adopt a standardized intervention strategy, for instance, health coaching. Future studies can be focused on these areas. At all, the studies included in this review unsuccessfully exhibited profound clinical improvements in clinical symptoms of depression associated with the pharmacist intervention.
Limitations of the study
The diversity of methods adopted for the measurement of antidepressant adherence in the identified publications is an essential limitation. The variety of methodologies influence the quality of these studies and generalization of the extracted results. In addition, most studies did not hide the identity of the control and the intervened group subjects from pharmacists. They may have obviously been persuaded to render more attention to the control group subjects who were pursuing additional assistance. However, this performance bias has been addressed in some studies by utilizing the services of blind raters.
CONCLUSION
The promising role of pharmacists in antidepressant medication adherence has a valuable impact on the healthcare system worldwide. Owing to direct interaction with outdoor patients suffering from various ailments including depression, pharmacists' role is increasingly being incorporated into healthcare reforms. The present review article urges further studies encompassing long follow-up period for a better description of pharmacists' role in achieving better health of depressive patients and eventually suppressing the financial liability related to the disease nature. Thus, the use of antidepressant medication adherence-improving intervention by a pharmacist results in better adherence by adult depressive patients to antidepressants.
Nonetheless, pharmacist intervention did not reveal any beneficial effect on depression symptomology.
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